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Abstract of JP20001 55945 
PROBLEM TO BE SOLVED: To provide an 
optical recording method in which a low-linear- 
velocity recording operation and a high-linear- 
velocity recording operation can be performed 
more effectively to a phase change-type 
optical recording medium in which a 
multispeed recording operation can be 
performed. SOLUTION: In this optical 
recording method, at least a low-linear-velocity 
recording operation and a high-linear-velocity 
recording operation can be performed to a 
phase change-type optical recording medium 
in which a multispeed recording operation can 
be performed. The ratio Pel/Pwl of erasing 
power Pel to recording power Pwl in the low- 
linear-velocity recording (1x recording) 
operation of the phase change-type optical 
recording medium is set to be smaller than the 
ratio Peh/Pwh of erasing power Peh to 
recording power Pwh in the high-linear-velocity 
recording (2x/4x recording) operation. 
Thereby, residual heat in an erasing region is 
suppressed, and a proper mark can be 
recorded. As a result, a signal characteristic in 
the low-linear-velocity recording operation can 
be enhanced. 
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(57) [gift] 

[ mm 3 t- Fsmittm%tt^wmmm 
x. te%immmmwnmmmm < 1 xie»> iz 

fcttSil^^- Pel fcieH^ 0 V-Pwl(7)JtPel/Pwl 
£itbf&i$J£l££i (2x/4xsSi) HtJ»t6?B*M7- 
Peh£fEli^7-Pwh<7)jtPeh/PwhJ: 9/h$< Lfc 
(Pel/PwKPeh/Pwh) ifcfclj:'?, fH*««^jfe 
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ZblzX 0 f*3fcf E««ffc^iE8Hteffi3efl:££ t $ -frit 

tr- ^m^^m^mmmim mr. mat 

ItSM*^— PelkfEli^y— PwlfiOJtPel/Pwl 

a*. m^ajsiEiiiwij n-&ig*; p eh t tm> 
pwhcoitPeh/pwhi < . Tmmtztz t *m 

Pel/PwKPeh/Pwh 

Pel/ Pwl K*K«KlE8£iSW-S*H*^--Pehfc 
IBH^ N-V- Pwh^Jt Peh/P whiO 0 . 9 ^EIFC* 0 , 

Pel/Pwl=AX (Peh/Pwh) 
(A^O. 9) 

5«Kia«twJ3Jt § iffifcx?— P el k fEit^V- Pwl OJt 
Pel/Pwltf. SJttaftKISfifciiJttSJH^^-Pehk 
ISIi^^V-PwhcOJtPeh/PwhcOO. 4 5tel2UL"C*> 

Pel/Pwl=AX (Peh/Pwh) 
(A^O. 45) 

MieH^ieiiV-^ t5{t-g,^H± Asymmetry : Asyml 
^^mgfe^c7)ieiiV-^tCfcit-l»#ttAsymmetr 
y : Asymhi < ( AsymKAsymh) £ k 

jftgSE^iafi^— ^t*Jtt4«ptt Asymmetry : Asyml 
£-3. 0J31T (AsymlS-3. 0 ) iZ-t&Z. k 
k-rSft^iSl. 2. 3*fcli4fcBEtt*tfiaeil2riS. 

^IBHtctJftS M£^7- Pel kfEH^V- Pwl OH 
Pwl-Pel#. BlKSflEieflifcfctt&^^^-Pehi: 
IEH^^ 1 7-PwhOllPwh-PehJ;0^:#<. TjS£?S£ 
i k k & i&*JH 1 ~ 5 <ov ^*H:1ES^ 

(Pwl -Pel) > (Pwh-Peh) 

3USie#i^fc<tSM*^ or 7- Pel kl^^V-Pwl^n 
Pwl - Pel A*. ffiUBSBEI^fcfctt&JB^^-Pehk 
fSIJ^y-PwhOMPwh- PehO 1 . 1 fglJJLhT'fe 0 , 



Pwl-Pel = BX (Pwh-Peh) 
(B^l. 1 ) 

atB^SKfetti^^V-PelkiE^^-Pwl^l 
Pwl-Pel#7. 2mWiaJb (Pwl-Pel^7. 2m 
W) -Cft6Clk«:«Mak-r&l9*^6*fcli7Cie3«W) 

S££f Eli t is v »i . f E£§* h 5 -r s**>f3«fc:iH*; ^ 

-peio© vN-y- p i ( &mmw-t m 
x-t&ztzmit-tz msm 1 ~ s o v ^r#uwcBtt 

»0^7CS^'±^ A g , In, Sb. Te, 

v^iio-e&o. wrti^ffljfcJta, r. s. e 
(H^%) 

0<«±£6 
3^/3^1 5 
50gr^6 5 
20l=<^35 
O^e^l 0 

a+0+r+S+e^l 00 

r*> s i k *«f® k -t&mzm i - 9 ov ^ii*Hzi em 

ISB«SiB«fc:*5»t*ttiaUfc& t 1 ■ 2- 1 . 4m/s,I 

tsaa^fcfcit&iSBftfta* 2 . 4m/ s eult* & c: 
k ztmt-thmim 1 ~ 1 0 <n \ ^^t^ztmprxM 
mam. 

[000 1] 

^:iii^»n>A7hf^^ (CD-R 

(dvd-rw) izmmzti&ffimjj&izmL. & 
^ m%mtb^mx'hhnmmmmmmzft\:- 
j±zmMttz> c: k t3 ± Qmfflitmtt&tmmiizmMt 
z±i^ffim<nnm ■ m£*'tf?mm*mizmtz> 

[0002] 

[Nostril lit. ^u-if-t*-AOHsa*ti 
iefiasEfrkfcm^) *u<*p^»ixT^s. mzmmm 
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i: LTJ4. USP3530441 fc^SKsSflTV** 4 0 
Ge-Te, Ge-Te-Sn, Ge-Te-S, 
Ge-Se-S, Ge-Se-Sb, Ge-As-S 
e, I n-Te, Se-Te, Se-As^tU ivh 

14. S5aasftfi:^if^±sra«t=, Ge-Te^tzA 
u. Sn0Au, Pd^r^^aantfeimo^K 

BBBB6 1 - 2 1 9 6 9 2#&«L #^Hg6 1-2701 
9 0#&$B. #^BS6 2-1 94 9 0-t^$8) *K IBIi 
/M*W»951LttiBrflI±*BWfc. Ge-Te- Se 
-Sb, Ge-Te -Sb^ffl^£#5£Lfc*m*>« 
3? (!f#I^B36 2-7 34 3 8^\ #HB36 3 - 2 2 8 4 
3 3-JHH8) 3rt:k&3*rCV^ 0 LfrL. -£<9Vvfft 

M US 0 £4 &m*Jt(ST<7)R&ih. M^ten^. 

m^<D-m^wmm-<^ msmmm t%*>x^&. 

[00 0 3] ^536 3-2 5 1 2 9 0#^«f 

fc^mmmiz&'itiik&m mmxi n 3 sbTe 2 ) 
lt. z.co£ o Kczmmzm^z ^^49. Mm. m 

[ 0 0 0 4 3 £ IfflBT 1-27733 8^$8{C1 
Ji. (Sb.Te,.,),.,!!, (ilt, 0. 4^a^0. 
7. y ^0. 2T'£>9. MliAg, A 1 . As, Au, 
Bi. Cu, Ga, Ge. In. Pb, Pt. Se, S 

wx'b&) x'mzti&m&v>iz£frt>tc&immz^'? 
h mmmfttf&s&tix v > & . £ s b 2 
t e 3 -c* o . s b sawn-*-* ^£49. mmrnz. 

iiS-frt^S. in^T. DCftfc:4&ii*ifct>*#^i: 

£itii^$ *it *j &r ( *wm bcomm&x'im l 

[0 0 0 51 R«t=. »BHD86 0-17 744 6#^fB 
T'ii. fB»m^(ln l . % Sb t ) l . r M J (Z.Z'C. 0. 5 
^x^0. 80. O^y^O. 2 0T'£>9. MiiAu, 
Ag, Cu, Pd, Pt, A 1 , Si, Ge, Ga, S 
n, Te, Se, BitifeS)^^fflV\ 
ttggB36 3-22843 3-9&tttfi« 1531 if KG e T 
e-Sb 2 Te 3 -Sb (jffiW) *&-&&«:J*HvtV*S 



[0006] Jnit , «BB¥4 - 1 6 3 8 3 9^«fc: 

14. ie»K£Te-Ge-Sb^teN£*:&§-£.& 
«T fc te 4 o T »JS L . ISieiiSiJBS «r»ttfc3fcie»8flc 

8r§IPP4-5 2 1 8 8-^RW4. IE»fl«£Te 
-Ge - S e-£&£C:ft£j£#<7) a *>0^< t fc— 3 

aaR^Kttfca^BfiaK** 4 . #bh¥4 - 5 2 1 s 9#& 

fe§§*SJ£?£T e - G e - S e 
[0007] dft*-CJt.T IW^:, ftfEfi«ft£*3 
[00 08] — ^cd (3y^nfa^) ^ 

%m?y'*7h7 i <(X7 (cd-r) &wmzti. ma, 

t»ftS*Uit«>fc. L*»L. CD-RTt4^ii^B# 

x ^ er>mmwmmz fix t ^ . 

[0009] W5£BB»S*U:-o^)«fc tT . ^K^x 
A*^. 3T-^*-7>f hOS^$^>. CD-ROM. C 

mimm<&9MtLxzt:. 

[00 1 0 3 «SBfl3B*T ^^^SrfflV^g^«ii.Rrig 
/irnyy^ bT^^^W^^^Jfc LT(4. 
( ffii ) : ^ 4 Hlffi^kf EIU5f3S£ >- APISi™ 

70 (1992) . w» (fen : m 4 massif mm%£s 
isytfzrv&mmfmm. ie (1992) . jus (fa) ■% 
Ammmmmm^^y^^j^mfmm, 82(19 

92) . T.Handa (et al ) : Jpn. J. Appl . Phys. ,32 (199 
3) . mm (ffii) :JB5H«36flaEIWf«ft^yiK^ 
A^g^mm, 9 (1993) , a^c (ffe) :S&5Bffi35fc 
feUBf^^V^^ApKS^m. 5 (1993)^4 
0%i>CDtffcZ>tiiK ^•fflii. CD-ROM^CD-R 

i:£7)5mtt5if*. ie«m*tti6, fEnyss. mz&tn 

HOSBt^rifillBR. B^Eia. ft^^tt^f, ^-^ttg 
$r^)H^.$-ti:'l>tOT-{4^^o^ 0 -Hx£co^t4. 



1(4) 000-155945 ( P 2 0 0 0 -chAl4 5 



h^riX? (CD-RW) tm&tix^ti. 

toon] *m&mt. *fit><DX&zmm-&m 

tfflt LTAg I nShTe%m§M®*M.tiiLmmL 
XZtl. ZnmkMbLXIZ. »4-7803 1# 
WBB¥4 - 1 2 3 5 5 1 H. Iwasaki (et 

al) : Jpn.J.Appl.Phys..31 (1992 ) 461. ##(*&): 

mssffl^tie^sf^^v^^A^^m. 102 

(1991) . H. Iwasaki (et al) : Jpn.J.Appl.Phys. ,32 
(1993) 52im&2> Vf^tlt. tit. 1 996^1 OR 
(Zii. *ZtAi.-*!ti&3W<?h-T4A? (CD-R 
W) O&tSfcLT. *UyiS7v7^-hlU (verl. 
0) tfmfZtltl. 

[0 0 1 2 3 XVyi/yvf^-hUl (verl . 0) 
tt, 2#fi«JS (2x) ^BB«JKiS« (2. 4-2. 8m 

/s) ^CD-RWC^lfStl)^^ -T^ioS: 

•fc 0^®IE^OS^«ii.™^3^^ hf^^^l 
ifiTV^:. CD-RWli r-fsj-fflJ^sfc 

lt i fmm ( i x ) «mjgian^*fc tx 

. m-<nmmmft?ttmx'Z zzt a«a* l 
k oil 2x, 4xiE»atK^wf-^e-Ka« 

**TO=SriKIE»«frc 1 x«3*KIE8a*TS & c t **a 

C 0 0 1 3 ] 3*S3LS ( C A V ) WHtf 
fflv^^&fflSEfla»3HEflW* (ffllitf, DVD-RA 
M. DVD-RW V etc.) TiZ. ftmf&bniMtWBMk 

m&bw%t&* xmm^mzmm&msmmm* 

Ztz£~7xm%til>Z.bim&H\ oil R-o 

mmi&ft±x'm& 1 ( 1 x ) . 2*sa* < 2 
x ) . 4«&k ( 4 x ) (Di^mmM^)v^x t- h 

tOO 143 

[IIWjB&L <fc a fc^"l>lIIS3 l^tc^L^^SITj 
fciO, Ag I nSbTemfE#§M£fEliJlfc:ffiU& 

i fc t J: r>xm>xrnit&m* ^ttnwmmm 
ymzm^xthzttemzwhfrX'hh. t^L^m 

[00 1 53 LfctfoT. *%B^gfl<)(i v;l^-*tf 

»<gi&IU&£f££i fc mUMmim^ff 9-Tfc tfTS 
IE«*ife*!ifiW- 4 £ fc* S . 
[00 1 6] 



[00173 f9OT 1 tzto&ffiz&imi. mwam 

commtzm^tz&tz&mnsm ■ muznox. 
imjimx-h*). mizvfr+xv-vtm&^smzfflz 

nmtm-h) zttLx. 'j?%<ti><mjsmmkm 
ffiMmmzftomimjmizti^x. nmm^nv^ 

PelfcieH^-V-PwliOJtPel/Pwl^ igi&££fEgi 
tfcttSJW^^V- PehfciEi&K'?- Pwh£7)ifcPeh/P 
whilhtK. T^Sr»fc"Tifc^«rafc"rs. 
Pel/PwKPeh/Pwh 

1 0 0 1 8 3 mw%2<z&hmmmBi. wmm 1 c 
w&vmm%msz& \ ^x . mz\m~?)v&x K3£ 

IE^i*^fiit83a«iE»«=j3ttS JH*^«7- Pel fc IE& 
^-PwKOJtPel/Pwlj^ Efili««iE»tei3ft*ifi 
^N-V-Pehfcieil^N"V-Pwh£7)JtPeh/Pwh^)0 . 9 

ISOT-Cft 0 . T^^iH^i fc £#®fc-t& . 

Pel/Pwl=AX (Peh/Pwh) 
(A^0. 9) 

[00193 wm3 izfahmmm&t. mim 1 * 
t- K^iBiiii^ffiiaaEJKiEii^^ttsM^N'v-p 

elfcia^^V-Pwl^JtPel/Pwl^ M^gisiii; 
fcft-Sm^NV-PehfclBHyty-Pwh^itPeh/Pwh 
00. 4 5«J3LtT*9. T^fr^-TClfcS-^Sifc-r 
4. 

Pel/Pwl = AX (Peh/Pwh) 
(A^0. 45) 

[00203 fi^3M4 K«SttiE«*i£li. HOT 1 . 

2 afcii 3 tzimnmm-jrmiz&^x . m&miiv 

Ct^^pttAsymmetry : AsymlSr, ^Ugfe^iaHV 
-7l,ZtHf h Asymmetry : AsymhJ: 0'h$< (Asym 
l<Asymh)i-SC:fcS:^mfc-rS. i^. ifOT5fcffi 

^<m^lE^<7)feilV-^t;i5(t-l»^M4 Asymmetry : 
Asyml$:-3. 0 lilT ( Asyml ^ - 3 . 0)^-TI>C:fc 

^^sfc-r^. 

1 0 0 2 1 3 ^T'±iEM3Lfgf&l§. MlgfEi^) 
IE«V-^ t4Jtt4«pttAsymnetry tOl^TKIW-* . 
7-^fiA«3T (»^STc03fg) ^fBliv-^Srg 
Sv-^fc v-^^*<i lT*)ie»-?- 
-^fctT. IEH^-^{i-7-^»*3T~l lTit 
fiaR^-C^-ftr&fc-t*. H8 (b) tSti3C. © 
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@-?-?<7)7-?J|£3T=0. 8umtL. Atfvb 
@= 1 . 6//m^b*-At7-^l3T^®7~; 

T<Dg& til T^^V-^-C{iH8 ( a ) t 

Tjk-txo^m^commA^, A 11T ##t&9 (a 3T <a 

11T ) . *tf>j5fi*>+iaffiC 8I <C 3I = (3T„+3 
T L > /2> . C ni (C 11I =(11T„+11T 1 )/ 

2} fckUd (d=c 3I -c U i) t&kt. ztL&nm 

mmmn&mz£ixmt-t$>. *Lxm&?>*i'> 

S^Ty^yt— Mil (verl. 0) £i3l>T«:. Cl^lEii 
~?—9<7y?—9-&liZ& *^0#*flj^*tt£ Asynwst 
ryi:&U i«fe»^-^fc:*Jtt*«ttAsymetry : A 
sym «OT*>J: 3 . 
Asym= { [ ( 3TjgS^>+IBHfi) ~ ( 1 lTli^t 
Hffi) ] - (1 > XI 00 (%) = { (C 

3T-C UI ) / Aj it } XI 00 (%) 
[00223 &£lfiOT6£^&3fefe$$;fr&i;t HOT 

i - 5 ^Ki}HzmsLm,mmmzii\ ^x . mxt 

£,Ky-PelfcfefJ^7-Pwl<9||Pwl-Pelfr\ 

5SKIE«fc:fc »t h m& < V - P eh t IBS' * V - P whcoH 
Pwh-PetaO*^ T^£iWrfC: 

(Pwl-Pel) > (Pwh-Peh) 

[0023] ttOT7 iz®&%Mmjjmiz. isot 6 e 
imnmmm&zti^x . ffl^«-?;t^-*b-K3\; 
ieii^c7)igii^^fEiitct3{ti»M*^ o, 7-Pei fcian 

W-Pwl^UPwl-Pel*?. ffiBauJdB&£&tt-&ffi 
£;\°7-PehfcfE#i^7-Pwhc0ilPwh-PehC91 . 1 

Pwl-Pel = BX (Pwh-Peh) 
(B^ 1 . 1 ) 

[0024] MOT 8 Cffi*ftlE«:&8;HL ISOT 6 * 

eltl£H^\ OT 7-Pwl£7)|fePwl-Pel^7 . 2mW£L± 
(Pwl-Pel^ 7: 2mW) T*SCk *^fSki"S. 
[0025] MOT 9 tffi&3KIS«*3£ii, MOT 1 - 

8 eo^ ^t^z^m<^msmmzi5\ ^x . mum* 
ju^xv-vmmm&nimmmmiz&^xii. ia 

[0026] MOT 1 0 fc:«&3l5S«*&tt. MOT 1 

~?)V&x b- H3tiafiaSEf<cwiE««<0««7SR*»±fc: A 
g, In, Sb, Te, N$>&\,\i±OX'2>K). ZMtl 
CDfflfiSita, 0, r , 8, e (Bfr%) 



0<a^6 
3^/3^1 5 
50^r^65 
20^5^35 
O^e^l 0 

a + /3 + r + S + e^ 100 

X'$>&ztzim£-t&. 

[0027] hot 1 1 iz&hmmjmi . mot i 

ft^/l^X b- K 51JBmf4cOffit8aSiE»^&ft&ffi 
3L!g# 1 . 2-1 . 4ra/s, ^^JglBll^fcttl,^ 

[0028] 

[0029] *fBBHjj H v/H-* b- h'ettOTffittlfl 
^«^ien^^b- A SrBgltrs i J: 0 i^fe 

*'tf o mm^mizm-t & t, <ot* o » w<. b- f 
imta. m-<vmmmx\ 2mitcommmi 

ten ■ man. immnmtft. mtim^-^mm 

lz£&mMk<m&\iZi.hT*2)V7TMt ■ W&lz&h 
iBIMia»llUUfr ■ t^fcS^Lfrf-ttUffc&fc^. L 

azx*)im (m&it) \±®%k%z>t>K m§ (rw 
it. mttitm%t%zi) i m$te®mb%&. 

[0030] IE«iB»itt»*Sft««t: 
& - 1 fc J: o-r<S«B*SfE«fc:*5»tS «£ W 

immmwmt tx . cd- Rwttjttiaaw* 1 fg 
Mdx) , 2fgms (2x> > 4mmm (4x) co 

v h mmcommumtimmx' & « . 

[0031] *W»cfcvvc. ^iM^Jiffi^Ugco 
1. 2«Ja_hk«. mtlf. 1 x/ / 2x/4xlE^M 
JSCD-RWC0%^. mimix (Ml . 2- 
1. 4m/s) . ^Mii2x (IKS2. 4-2. 8 
m/s ) W/X\tA^ (tS3[4. 8-5. 6 m/ 
s) . 2KX/Xt±ffi»aK«2x (^S2. 4-2. 8 
m/s) , ^HM(i;4x (M4. 8-5. 6m/ 
s) fc^l>„ ife, 2x/4x/8xfH««tBCD-R 
WCOi^ MI(i2x (SBI2. 4-2. 8m/ 
s) . Ii2IIJ4x (1824. 8-5. 6 m/s) & 
tf/XI48x (^3S9. 6-11. 2ra/s),a^/ 
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ximmmmii4x (®M4. s~5. 6m/ S )^ 

ISU&£ii8x mM9. 6-11. 2m/s)t^, 
C 0 0 3 2 ] ffi^-ft^C D - RWWidMm tLXii, A 
g, In, Sb, TeS:-t-tf47C^TO2r±^^i:L-C 

mtm3ki£wm>T mttctzfrwmmmmfAizm l 

T^S. L*>L3r#^ AglnSbTellEiffi 
t~$-htmg.®&l,Z±~>X. As I nSbTe^|E#t« 

[0033] ten, H£ • fFti^ti^i/yyV7 

7^- Mil KWL*:ieii^7UXX h 77^'£fflvvt 
IEIiL^7^rAEFM (Eight to Fourteen Modulati 

on) m^x-hh. miiz*vyiS7'v7imcDmM 
i xfmmtmm2 x/4 xi^^iest^** 

7^* <4TV-?f££iB# (SW^T^4fg^V-^^ 
£3$o*v-??)IBIJ^) ) S£-Mfi. 1 



7— ^-i^tCOVvtOPC (Optimum Power Cont 
rol) ^ t fcoT^y)/oiX^feil^N° , 7-T'&§. O 
P C t teC D - RWnffifeTfo&XUyiS-? h 
III Iw^^ilTV^ISI^^-OSfl^&^ai^T 

[0034] fillil x/ , 2x/4x-7/l^f-XU-b'ie 
«*tiBC D - RWcO#^SJg=eiiT'C0fiWttT'J>^ . 
IEIiL^fi-§-^n a pM$:^-r3T Land Jitterfi. CD- 
RW^KStli 3 5ns OTT'ii £> § K7^f 
yfc03attS:#aW& 1:30ns L\\ 2 x 

xm&mmiZ&^X 3T Land Jitter{i2 5 n 

iSLTV**. L*»U ffiMB»ElxiE»fc:*iVvt3T L 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the optical recording approach of making the recording layer of this optical recording 
medium producing a phase change, and performing informational record and elimination by 
irradiating a light beam at a phase change form optical recording medium. In the optical recording 
approach of performing low linear-velocity record and high linear-velocity record at least to the 
phase change form optical recording medium (a phase change form multi-speed optical recording 
medium being called hereafter) in which especially multi-speed record is possible the ratio of the 
elimination power Pel in low linear-velocity record of a phase change form multi-speed optical 
recording medium, and the record power Pwl — the ratio of the elimination power [ in / in Pel/Pwl / 
high linear-velocity record ] Peh, and the record power Pwh ~ the optical recording approach 
characterized by being smaller than Peh/Pwh and filling a bottom type. 

Pel/Pwl<Peh/Pwh — [Claim 2] the ratio of the elimination power Pel in low linear-velocity record of 
a phase change form multi-speed optical recording medium, and the record power Pwl — the ratio of 
the elimination power [ in / in Pel/Pwl / high linear-velocity record ] Peh, and the record power Pwh 
— the optical recording approach according to claim 1 which is 0.9 or less times of Peh/Pwh and is 
characterized by filling a bottom type. 
Pel/Pwl=Ax (Peh/Pwh) 
(A<=0.9) 

[Claim 3] the ratio of the elimination power Pel in low linear- velocity record of a phase change form 
multi-speed optical recording medium, and the record power Pwl — the ratio of the elimination 
power [ in / in Pel/Pwl / high linear-velocity record ] Peh, and the record power Pwh ~ the optical 
recording approach according to claim 1 or 2 which is 0.45 or more times of Peh/Pwh and is 
characterized by filling a bottom type. 
Pel/Pwl=Ax (Peh/Pwh) 
(A>=0.45) 

[Claim 4] The optical recording approach according to claim 1 , 2, or 3 characterized by making 
property Asymmetry: A syml in the record mark of low linear- velocity record of a phase change form 
multi-speed optical recording medium smaller (Asyml<Asymh) than property Asymmetry:Asyrnh in 
the record mark of high linear-velocity record. 

[Claim 5] The optical recording approach according to claim 1, 2, 3, or 4 characterized by making 
property Asymmetry :Asyml in the record mark of low linear- velocity record of a phase change form 
multi-speed optical recording medium or less into -3.0 (Asyml<=-3.0). 

[Claim 6] The optical recording approach according to claim 1 to 5 characterized by difference Pwl- 
Pel of the elimination power Pel and the record power Pwl in low linear-velocity record of a phase 
change form multi-speed optical recording medium being larger than difference Pwh-Peh of the 
elimination power Peh and the record power Pwh in high linear-velocity record, and filling a bottom 
type. 

(Pwl-Pel)>(Pwh-Peh) 

[Claim 7] The optical recording approach according to claim 6 that difference Pwl-Pel of the 
elimination power Pel and the record power Pwl in low linear-velocity record of a phase change 
form multi-speed optical recording medium is 1.1 or more times of difference Pwh-Peh of the 
elimination power Peh in high linear-velocity record, and the record power Pwh, and is characterized 
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by filling a bottom type. 
Pwl-Pel=Bx (Pwh-Peh) 
(B>=1.1) 

[Claim 8] The optical recording approach according to claim 6 or 7 characterized by difference Pwl- 
Pel of the elimination power Pel and the record power Pwl in low linear-velocity record of a phase 
change form multi-speed optical recording medium being 7.2mW or more (Pwl-Pel>=7.2mW). 
[Claim 9] It sets to low linear-velocity record of a phase change form multi-speed optical recording 
medium, and is the elimination power Pe to the anterior part of record strategy. The optical recording 
approach according to claim 1 to 8 characterized by inserting the field (it being henceforth called a 
remaining-heat accommodation pulse) to which the low power Pi (it is henceforth called remaining- 
heat accommodation power) is applied. 

[Claim 1 0] The optical recording approach according to claim 1 to 9 characterized by for the 
configuration element of the recording layer of a phase change form multi-speed optical recording 
medium being mainly Ag, In, Sb, Te, N, or O, and each presentation ratio alpha, beta, gamma, delta, 
and epsilon (atomic %) being 0<alpha<=63 <=beta<=1550 <=gamma<=6520 <=delta<=350 
<=epsilon<=10 alpha+beta+gamma+delta+epsilon <=100. 

[Claim 11] The optical recording approach according to claim 1 to 10 characterized by linear 
velocity [ in / in the linear velocity in low linear- velocity record of a phase change form multi-speed 
optical recording medium / 1 .2 - 1 .4 m/s and high linear-velocity record ] being 2.4 or more m/s. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording approach of making the 
recording layer of this optical recording medium producing a phase change, and performing 
informational record and elimination, about the optical recording approach applied to the compact 
disk (CD-RW) in which an optical-memory related equipment, especially rewriting are possible, and 
a rewritable digital versatile disc (DVD-RW) by irradiating a light beam at an especially rewritable 
phase change form optical recording medium. 
[0002] 

[Description of the Prior Art] The so-called phase change form optical recording medium (it is also 
called a phase change mold optical recording medium) using transition between a crystal-amorphous 
interphase or a crystal-crystal phase is well known as one of the optical-memory media in which an 
electromagnetic wave especially record by the exposure of a laser beam, playback, and elimination 
are possible. By optical MAG memory, since over-writing by the difficult single beam is possible 
and the optical system by the side of a drive is also more simple, especially as for the phase change 
form optical recording medium, the researches and developments are active recently. As a typical 
example of the phase change form optical recording medium, the so-called chalcogen system alloy 
ingredients, such as germanium-Te, germanium-Te-Sn, germanium-Te-S, germanium-Se-S, 
germanium-Se-Sb, germanium-As-Se, In-Te, Se-Te, and Se-As, are raised as indicated by 
USP3530441. Moreover, the proposal (JP,61-219692,A, JP,61-270190,A, JP,62-19490,A) of the 
ingredient which added Au, Sn, Au, Pd, etc. in the germanium-Te system, the proposal (JP,62- 
73438,A, JP,63-228433,A) of an ingredient which specified the presentation ratio of germanium-Te- 
Se-Sb and germanium -Te-Sb for the purpose of the improvement in repeatability ability of 
record/elimination are made for the purpose of the improvement in stability, high-speed 
crystallization, etc. however, the any — although ~ it cannot be said to be what may satisfy many 
properties of all demanded as an optical-memory medium which can rewrite a phase change form. It 
is the problem of the utmost importance which should be erased at the time of improvement in 
record sensibility and elimination sensibility, and over- writing, and the reinforcement of the Records 
Department and the non-Records Department should solve in prevention of the elimination ratio fall 
by the remainder, and a list especially. 

[0003] Moreover, in JP,63-251290,A, the record medium possessing the recording layer which a 
crystallized state becomes from the plural compound monolayer of 3 yuan or more substantially is 
proposed. With the plural compound monolayer of 3 yuan or more, the compound (for example, 
In3SbTe2) with 3 yuan or more stoichiometric composition shall be substantially included more than 
90 atom % in a recording layer here. And it is supposed by using such a recording layer that 
improvement in record and an elimination property can be aimed at. However, the laser power which 
small record elimination takes to an elimination ratio has the fault of yet not decreasing fully. 
[0004] Furthermore, the optical recording medium which has the recording layer which becomes 
JP,1-277338,A from the alloy of the presentation expressed with l(SbaTel-a)-yMy (here, it is 
0.4<=a<=0.7 and y<=0.2, and M is at least one sort chosen from the group which consists of Ag, 
aluminum, As, Au, Bi, Cu, Ga, germanium, In, Pb, Pt, Se, Si, Sn, and Zn) is proposed. The base of 
this system is Sb2Te3, by carrying out to overSb, raises high-speed elimination and a repeat 
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property, and is promoting high-speed elimination by addition of M. In addition, the elimination 
ratio by DC light is also enlarged. However, the elimination ratio at the time of over-writing is not 
shown in this reference (in this invention persons' examination result, it erased and the remainder 
was accepted), but record sensibility is also inadequate. 

[0005] Similarly in JP,60-177446,A It is l(Inl-xSbx)-yMy (it is 0.5<=x<=0.80 and 0<=y<=0.20 
here) to a recording layer, the alloy whose M is Au, Ag, Cu, Pd, Pt, aluminum, Si, germanium, Ga, 
Sn, Te, Se, and Bi — using ~ moreover — JP,63-228433,A — a recording layer ~ GeTe-Sb2Te3-Sb 
(superfluous), although the alloy is used It was not that with which all are satisfied of properties, 
such as sensibility and an elimination ratio. 

[0006] in addition, to JP,4-163839,A The optical recording medium which formed the record thin 
film by making a Te-germanium-Sb alloy contain N, and prepared this record thin film to JP,4- 
521 88,A Make that from which at least one of these components is a nitride about the record thin 
film at the Te-germanium-Se alloy contain, and it forms. The optical recording medium which 
prepared this record thin film forms in JP,4-521 89, A by making a Te-germanium-Se alloy adsorb N 
to a record thin film, and the optical recording medium which prepared this record thin film is 
indicated, respectively. However, what has property sufficient also with these optical recording 
media has not been obtained. 

[0007] As seen so far, especially in the optical recording medium, it is the problem of the utmost 
importance which should be erased at the time of improvement in record sensibility and elimination 
sensibility, and over-writing, and the reinforcement of the Records Department and the non-Records 
Department should solve in prevention of the elimination ratio fall by the remainder, and a list. 
[0008] With the rapid spread of CDs (compact disk), the recordable compact disk (CD-R) in which 
one writing is possible is developed, and it began to spread through the commercial scene on the 
other hand in recent years. However, in CD-R, once it writes in and sometimes fails, since it is 
uncorrectable, the disk cannot but become use impossible and must be discarded. Therefore, it 
looked forward to the utilization of a rewritable compact disk with which the fault is suppliable. 
[0009] Although there is a rewritable compact disk using a magneto-optic disk as one example 
research and development in was done, since it has the fault of being hard to take the difficulty of 
over- writing, and transposition with CD-ROM and CD-R etc., utilization development of a phase 
change form optical disk advantageous to compatible reservation has activated theoretically. 
[0010] As an example of research presentation of the rewritable compact disk using a phase change 
form optical disk Furuya (others) : The collection of the 4th phase change record study group 
symposium lecture drafts, 70 (1992), Jinno (others) : The collection of the 4th phase change record 
study group symposium lecture drafts, 76 (1992), Kawanishi (others) : The collection of the 4th 
phase change record study group symposium lecture drafts, 82 (1992), T. Handa(et 
al):Jpn.J.Appl.Phys., 32 (1993), Yoneda (others) : although there are things, such as the collection of 
the 5th phase change record study group symposium lecture drafts, 9 (1993), the collection of the 
Tominaga (others):5th phase change record study group symposium lecture drafts, and 5 (1993) It 
was not that to which all satisfy enough comprehensive engine performance, such as compatibility 
reservation with CD-ROM and CD-R, record elimination engine performance, record sensibility, a 
count of repeatable of rewriting, a count of playback, and preservation stability. Those faults had the 
large place mainly depended on the presentation of a record ingredient, and the lowness of the 
elimination ratio resulting from structure. These situations to the elimination ratio was large, and 
development of the phase change form record ingredient suitable for record of high sensitivity and 
elimination and a phase change form compact disk (CD-RW) further rewritable with high 
performance were desired. 

[001 1] this invention person etc. has made the header proposal of the AglnSbTe system record 
ingredient as an exotic material which solves those faults. As the example of representation, JP,4- 
78031, A, JP,4-123551,A, H.Iwasaki(et al):Jpn.J.Appl.Phys., 31 (1992) 461, the collection of the Ide 
(others):3rd phase change record study group symposium lecture drafts, 102 (1991), H.Iwasaki(et 
al):Jpn.J.Appl.Phys., and 32 (1993) 5241 grade are raised. Moreover, Orange Book PERT III 
(verl .0) was published as specification of a rewritable compact disk (CD-RW) in October, 1996. 
[0012] Although Orange Book PERT III (verl .0) was the specification over CD-RW of linear- 
velocity record (2.4 - 2.8 m/s) of the degree (2x) of 2X, in such record of low linear velocity, chart 
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lasting time started for a long time, and a compact disk which can rewrite high-speed record was 
desired. On the other hand, CD-RW is expected as an audio application etc. also as a linear- velocity 
record medium of the degree (lx) of IX. As for the optical recording medium used with two or more 
of these recording rates, it is desirable that it can respond with the same optical recording medium. 
That is, to be able to perform lx linear- velocity record with the optical recording medium in which 
multi-speed record of 2x and 4x recording rate is possible is desired. 

[0013] In the phase change form optical recording medium (for example, DVD-RAM, DVD-RW, 
etc.) for which one side and a constant-angular-velocity (CAV) play back system are used, a twice 
[ more than ] as many difference as this may arise in the record linear velocity of the inner 
circumference section and the periphery section. However, it is desirable for these optical recording 
media to be constituted from a manufacturing cost or a field of quality control by lamination with the 
inside of a field uniform from the inner circumference section to the periphery section, substrate 
structure, etc. That is, it is desired on the same optical recording medium for multi-speed record of 
the record linear velocity of the degree (lx) of linear velocity of IX, the degree (2x) of 2X, and the 
degree (4x) of 4X to be possible. 
[0014] 

[Problem(s) to be Solved by the Invention] It is already clear that the phase change form optical 
recording medium which has the engine performance which was extremely excellent by using an 
AglnSbTe system record ingredient for a recording layer with the indication technique shown above 
can be gained. However, in order to satisfy perfectly the above-mentioned comprehensive engine 
performance, such as an effective range expansion of record linear velocity, and to be able to form a 
new commercial scene, amelioration of a record technique (the optical recording approach) was 
desired with development of a phase change form optical recording medium. 
[0015] Therefore, the purpose of this invention is to offer the optical recording approach that more 
effective low linear-velocity record and high linear- velocity record can be performed, to the phase 
change form optical recording medium in which multi-speed record is possible. 
[0016] 

[Means for Solving the Problem] this invention persons found out the optical recording approach to 
the phase change form optical recording medium corresponding to the above-mentioned purpose, as 
a result of repeating research to the improvement of a phase change form optical recording medium 
wholeheartedly. That is, according to this invention, the optical recording approach of having the 
description shown below is offered. 

[0017] The optical recording approach concerning claim 1 is the optical recording approach of 
making the recording layer of this optical recording medium producing a phase change, and 
performing informational record and elimination by irradiating a light beam at a phase change form 
optical recording medium. In the optical recording approach of performing low linear-velocity 
record and high linear- velocity record at least to the phase change form optical recording medium (a 
phase change form multi-speed optical recording medium being called hereafter) in which especially 
multi-speed record is possible the ratio of the elimination power Pel in low linear-velocity record of 
a phase change form multi-speed optical recording medium, and the record power Pwl ~ the ratio of 
the elimination power [ in / in Pel/Pwl / high linear- velocity record ] Peh, and the record power Pwh 
— it is smaller than Peh/Pwh and is characterized by filling a bottom type. 

Pel/Pwl<Peh/Pwh [001 8] the ratio of the elimination power [ in / on the optical recording approach 
according to claim 1 and / in the optical recording approach concerning claim 2 / low linear-velocity 
record of a phase change form multi-speed optical recording medium ] Pel, and the record power 
Pwl ~ the ratio of the elimination power [ in I in Pel/Pwl / high linear- velocity record ] Peh, and the 
record power Pwh ~ it is 0.9 or less times of Peh/Pwh, and is characterized by filling a bottom type. 
Pel/Pwl=Ax (Peh/Pwh) 
(A<=0.9) 

[0019] the ratio of the elimination power [ in / on the optical recording approach according to claim 
1 or 2 and / in the optical recording approach concerning claim 3 / low linear-velocity record of a 
phase change form multi-speed optical recording medium ] Pel, and the record power Pwl ~ the ratio 
of the elimination power [ in / in Pel/Pwl / high linear- velocity record ] Peh, and the record power 
Pwh — it is 0.45 or more times of Peh/Pwh, and is characterized by filling a bottom type. 
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Pel/Pwl=Ax (Peh/Pwh) 
(A>=0.45) 

[0020] The optical recording approach concerning claim 4 is characterized by making property 
Asymmetry :Asyml in the record mark of low linear- velocity record of a phase change form multi- 
speed optical recording medium smaller (Asyml<Asymh) than property Asymmetry :Asymh in the 
record mark of high linear-velocity record in the optical recording approach according to claim 1, 2, 
or 3. Moreover, the optical recording approach concerning claim 5 is characterized by making 
property Asymmetry : Asyml in the record mark of low linear-velocity record of a phase change form 
multi-speed optical recording medium or less into -3.0 (Asyml<=-3.0) in the optical recording 
approach according to claim 1, 2, 3, or 4. 

[0021] Here explains the property Asymmetry in the record mark of the above-mentioned low linear- 
velocity record and high linear- velocity record. Mark length considers the record mark of 3T (3 
times of the conventional time T) as the shortest mark, mark length considers the record mark of 1 IT 
as the longest mark, and a record mark presupposes that mark length changes by the integral multiple 
to 3T-1 IT. As shown in drawing 8 (b), the mark length of the shortest mark is set to 
3T=0.8micrometer. When the shortest mark of mark length 3T and the longest mark of mark length 
1 IT are reproduced by the 1 .6-micrometer light beam, The diameter of a spot = Since the diameter 
of a spot of a light beam is larger than the shortest mark, As the shortest mark of 3T and the longest 
mark of 1 IT show to drawing 8 (a), amplitude A3T of a signal differs from Al IT (A3T<A1 IT). 
Difference d (d=C3 T-Cl IT) arises also in mean value C3T {C3T= (3TH+3TL)/2> CI 1T{C1 1T= 
(1 1TH+1 lTL)/2} of the amplitude, and these values change with the conditions at the time of record. 
And property Asymmetry: Asym [ in / in above-mentioned Orange Book PERT III (verl .0), the 
unsymmetrical property of the signal by the mark length of this record mark is called Asymmetry, 
and / this record mark ] It defines as follows. 

Asym= {/(amplitude of 1 IT)} xl00(%) ={(C3 T-Cl IT) /Al IT} xlOO (%) [ [(mean value of 3T 
amplitude) - (mean value of 1 IT amplitude) -] ] 

[0022] Next, the optical recording approach concerning claim 6 has difference Pwl-Pel of the 
elimination power Pel and the record power Pwl larger than difference Pwh-Peh of the elimination 
power Peh and the record power Pwh in high linear- velocity record in low linear-velocity record of a 
phase change form multi-speed optical recording medium in the optical recording approach 
according to claim 1 to 5, and it is characterized by filling a bottom type. 
(Pwl-Pel)>(Pwh-Peh) 

[0023] The optical recording approach concerning claim 7 is 1.1 or more times of difference Pwh- 
Peh of the elimination power Pel in low linear-velocity record of a phase change form multi-speed 
optical recording medium, the elimination power [ in / in difference Pwl-Pel of the record power 
Pwl / high linear-velocity record ] Peh, and the record power Pwh in the optical recording approach 
according to claim 6, and it is characterized by filling a bottom type. 
Pwl-Pel=Bx (Pwh-Peh) 
(B>=1.1) 

[0024] The optical recording approach concerning claim 8 is characterized by difference Pwl-Pel of 
the elimination power Pel and the record power Pwl in low linear-velocity record of a phase change 
form multi-speed optical recording medium being 7.2mW or more (Pwl-Pel>=7.2mW) in the optical 
recording approach according to claim 6 or 7. 

[0025] In the optical recording approach according to claim 1 to 8, it sets to low linear-velocity 
record of a phase change form multi-speed optical recording medium, and the optical recording 
approach concerning claim 9 is the elimination power Pe to the anterior part of record strategy. It is 
characterized by inserting the field (it being henceforth called a remaining-heat accommodation 
pulse) to which the low power Pi (it is henceforth called remaining-heat accommodation power) is 
applied. 

[0026] The optical recording approach concerning claim 1 0 is set to the optical recording approach 
according to claim 1 to 9. The configuration element of the recording layer of a phase change form 
multi-speed optical recording medium is mainly Ag, In, Sb, Te, N, or O. Each presentation ratio 
alpha, beta, gamma, delta, and epsilon (atomic %) is characterized by being 0<alpha<=63 
<=beta<=1550 <=gamma<=6520 <=delta<=350 <=epsilon<=10 alpha+beta+gamma+delta+epsilon 
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<=100. 

[0027] The optical recording approach concerning claim 1 1 is characterized by linear velocity [ in / 
in the linear velocity in low linear-velocity record of a phase change form multi-speed optical 
recording medium / 1 .2 - 1 .4 m/s and high linear- velocity record ] being 2.4 or more m/s in the 
optical recording approach according to claim 1 to 10. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0029] By irradiating a light beam at the phase change form optical recording medium in which 
multi-speed record is possible, about the optical recording approach of making the recording layer of 
this optical recording medium producing a phase change, and performing informational record and 
elimination, multi-speed record is the same optical recording medium, and this invention enables 
record and elimination with two or more sorts of record linear velocity (for example, low linear- 
velocity record and high linear- velocity record). Generally record and elimination of a phase change 
form optical recording medium use the phase change of a recording layer, for example, 
crystallization by amorphous-izing and annealing by quenching after melting by the exposure of a 
light beam. Therefore, in order to enable multi-speed record, in a different record linear velocity, 
melting quenching and annealing of an equivalent recording layer must be realized. However, 
generally, by low linear-velocity record, although annealing (crystallization) becomes easy with the 
remaining heat of the fusion zone circumference, quenching (amorphous-izing) becomes difficult. 
On the other hand, in high linear-velocity record, although quenching becomes easy, it becomes 
difficult [ annealing ]. 

[0030] Then, by making a recording layer fusion zone quench effectively, this invention offers the 
effective record approach rather than it can set to low linear-velocity record. Hereafter, the linear 
velocity in CD-RW explains this invention to an example for the multi-speed record approach of the 
degree (lx) of IX, the degree (2x) of 2X, and the degree (4x) of 4X as a typical phase change form 
optical recording medium. Of course, the optical recording approach with the same said of the phase 
change form optical recording medium of other multi-speed records is applicable. 
[0031] High linear velocity is made into 1.2 or more times of low linear velocity in this invention. 
For example, in the case of CD-RW corresponding to lx/2x / 4x record, 2x (linear velocity 2.4 - 2.8 
m/s) and high linear velocity are set [ low linear velocity / lx (linear velocity 1 .2 - 1 .4 m/s) and high 
linear velocity ] to 4x (linear velocity 4.8 - 5.6 m/s) by 2x (linear velocity 2.4 - 2.8 m/s), 4x (linear 
velocity 4.8 - 5.6 m/s), and/or low linear velocity. Moreover, in the case of CD-RW corresponding to 
2x/4x / 8x record, 4x (linear velocity 4.8 - 5.6 m/s) and high linear velocity are set [ low linear 
velocity / 2x (linear velocity 2.4 - 2.8 m/s) and high linear velocity ] to 8x (linear velocity 9.6 - 1 1.2 
m/s) by 4x (linear velocity 4.8 - 5.6 m/s), 8x (linear velocity 9.6 - 1 1.2 m/s), and/or low linear 
velocity. 

[0032] The ingredient which contains the 4 yuan system ingredient containing Ag, In, Sb, and Te as 
a principal component as a recording layer of phase change form CD-RW is used. Since this 
ingredient has record (amorphous-izing) sensibility and a rate, elimination (crystallization) 
sensibility and a rate, and the very good elimination ratio, it fits the phase change form record 
ingredient. However, as for an AglnSbTe system record ingredient, the optimal record linear velocity 
exists by the presentation ratio. Therefore, the linear-velocity field made into the purpose in order to 
correspond to multi-speed record needs to adjust the presentation ratio and the optical recording 
approach of an AglnSbTe system record ingredient. 

[0033] Record, playback, and the evaluated signal are Orange Book PERT III. It is the random EFM 
(Eight to Fourteen Modulation) signal recorded using the based record pulse strategy. In addition, the 
record pulse strategy the object for linear velocity lx record given in an Orange Book and for linear 
velocity 2x/4x record (at the time of 4T mark record (at the time of the record with 4 times as much 
mark length as the conventional time T of a mark)) is shown in drawing 1 . Playback and evaluation 
were performed by playback power lmW of lx linear velocity and laser. Record power Pw The 
optimal record power was used. This optimal record power is the record power called for by OPC 
(Optimum Power Control) about each linear velocity. Moreover, Orange Book PERT III who is the 
specification of CD-RW in OPC It is the measurement and the calculation approach of record power 
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which are defined. 

[0034] Table 1 — 1 — it is a signal property in each linear-velocity record of CD-RW corresponding 
to x/2x / 4x multi-speed record. Although it is 35 or less ns by the specification of CD-RW, 3T Land 
Jitter which shows the quality of the recorded signal has 30 or less desirable ns, when fitness with 
various drives is taken into consideration. In 2x and 4x linear-velocity record, 3T Land Jitter shows 
the value for 25 or less ns, and it is shown that the good signal is recorded. However, in low linear- 
velocity lx record, 3T Land Jitter showed the value for 30ns or more. Then, by the optical recording 
approach of this invention, 3T Land Jitter is improved and the signal property at the time of low 
linear- velocity 1 x record is improved. 
[0035] 
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[0036] elimination power [ in / in drawing 2 / low linear- velocity lx record ] Pe Record power Pw a 
ratio — it is the graph of 3T Land Jitter by the value of Pe/Pw. In addition, elimination power [ in / by 
future explanation / low linear-velocity record ] Pe Pel and record power Pw It is described as Pwl. 
Elimination power [ in / similarly / high linear-velocity record ] Pe Peh and record power Pw It is 
described as Pwh. In drawing 2 , record power is 13.0mW and recording rates are 1 time and 1000 
times. As for 3T Land Jitter, record and 1000 times record decrease with the fall of Pel/Pwl once, 
therefore, Pel/Pwl at the time of low linear- velocity lx record ~ high ~ the ratio of linear- velocity 
2x, the elimination power Peh at the time of 4x record, and the record power Pwh ~ the way makes it 
smaller than Peh/Pwh, namely, it is made to fill a bottom type becomes suitable. 
Pel/Pwl<Peh/Pwh — further — the value of Pel/Pwl at the time of low linear- velocity lx record — 
high ~ it is suitable to make it fill, 0.90 or less times, i.e., the bottom type, of Peh/Pwh at the time of 
linear-velocity 2x and 4x record. 
Pel/Pwl=Ax (Peh/Pwh) (A<=0.9) 

0.85 or less (A<=0.85) times of Peh/Pwh are suitable for the value of Pel/Pwl still more desirably. 
When the stability of the property in over- writing to about 10 more times is taken into consideration, 
the value of Pel/Pwl has 0.80 or less (A<=0.80) desirable times of Peh/Pwh. Here, drawing 3 is the 
graph of 3T LandJitter by the count of over- writing in low linear- velocity 1 x record. The signal 
property stabilized in over- writing to about 1 0 times is acquired by making the value of Pel/Pwl or 
less into 0.4 (0.80 or less times of Peh/Pwh) so that more clearly than this drawing. 
[0037] on the other hand — elimination power Pe Record power Pw a ratio — if Pe/Pw is too low ~ 
elimination power Pe Since the heating value which the heat energy to depend needs for melting of a 
recording layer is not reached, elimination of a front record signal becomes inadequate. 
Consequently, 3T Land Jitter after over-writing increases, therefore, the ratio of the elimination 
power Pel in low linear- velocity lx record, and the record power Pwl ~ the value of Pel/Pwl — high - 
- the ratio of the elimination power Peh in linear-velocity 2x and 4x record, and the record power 
Pwh ~ it is suitable to make it fill, 0.45 or more times, i.e., the bottom type, of Peh/Pwh. 
Pel/Pwl=Ax (Peh/Pwh) (A>=0.45) 

Furthermore, it is suitable that they are 0.5 or more (A>=0.5) times desirably. 
[0038] It considers as the approach of improving the signal property of first time record, and the 
approach of heightening the quenching effectiveness of a record mark part is learned by raising 
record power. However, in order for an excessive heating value to join a recording layer, the bias of 
a presentation of a local recording layer etc. is generated as record elimination is repeated, and there 
is a danger of spoiling an over-writing property. By the optical recording approach of this invention, 
as mentioned above, in order not to add the heat energy more than the optimal record power to a 
recording layer, an over-writing property is not spoiled. 

[0039] Drawi ng 4 is the graph of 3T Land Jitter to Asymmetry at the time of record power 13.0mW, 
1-time record, and 1000 times record, control of Asymmetry ~ the record power Pw and elimination 
power Pe a ratio ~ it carried out by adjustment of Pe/Pw, and modification of the record shape of 
beam. As shown in drawing 4 , 3T LandJitter at the time of 1 time and 1000 times record decreases 
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with the fall of Asymmetry. Asyml in the low linear- velocity lx record to which 3T Land Jitter is set 
to 30 or less ns is less than [ -2.5 ] (in addition, Asymmetry [ in / for Asymmetry in low linear- 
velocity record / Asyml and high linear-velocity record J is described as Asymh). Suitable Asyml is 
small as compared with Asymh of the high linear- velocity records 2x/4x of Table 1 . When 
manufacture variation etc. is taken into consideration, suitable Asyml is less than [ -3 ] (Asyml<=- 
3.0). Asyml is less than [ -4 ] still more desirably. In Asyml of this invention, as for the 1000 times 
over- writing property of low linear- velocity record, 3T Land Jitter shows the good signal property 
for 30 or less ns. Therefore, a signal property can be improved by controlling Asymmetry. In 
addition, as a method of controlling Asymmetry, there is amelioration of a record mark 
configuration, record and the playback shape of beam, the shape of a pulse form of record strategy, 
etc., for example. 

[0040] Drawing 5 is the elimination power Pe. Record power Pw It is the graph of 3T Land Jitter of 
lx/2x / 4x linear- velocity record which took difference Pw-Pe along the axis of abscissa. Record 
power is 10-16mW. Pe/Pw is 0.5. As compared with high linear-velocity 2x and 4x record, low 
linear-velocity lx record has large Pw-Pe from which 3T Land Jitter is set to 30 or less ns. That is, 
Pwl-Pel in low linear- velocity lx record is larger than Pwh-Peh in linear-velocity 2x record and/or 
linear-velocity 4x record, it is Pwl-Pel>Pwh-Peh and it is still more suitable for Pwl-Pel to make it 
fill, 1.1 or more times, i.e., the bottom type, of Pwh-Peh. 
Pwl-Pel=Bx (Pwh-Peh) (B>=1 . 1 ) 

Furthermore, Pwl-Pel is suitable in 1.2 or more (B>=1.2) times of Pwh-Peh desirably. 
[0041] On the other hand, 7.2mW or more (Pwl-Pel>=7.2mW) is suitable for the value of Pwl-Pel. 
7.8mW or more is still more desirably suitable. In order to heighten effectiveness furthermore, 
8.1mW or more is suitable. The dependency by the value of Pel/Pwl of Pwl-Pel in low linear- 
velocity lx record is small. Therefore, the optical recording approach of this invention can be 
applied only by Pwl-Pel, without taking the value of Pel/Pwl into consideration. 
[0042] Drawing 6 is the mimetic diagram showing the example of lx record strategy. The strategy 
currently drawn as the continuous line is strategy for lx record indicated by the Orange Book (it is 
the same as the strategy for lx record of drawing 1 (a)). The record strategy by this invention is 
drawn on drawing 6 by the thick broken line. It sets at the time of low linear- velocity lx record, and 
the description of the record strategy by this invention is the elimination power Pe to front pulse 
(Front Pulse) direct anterior part. Low remaining-heat accommodation power Pi It is establishing the 
remaining-heat accommodation pulse to apply (in addition, drawing 6 (a), (b), and (c) show the 
example which changed the start point of a remaining-heat accommodation pulse, magnitude, and 
power). Consequently, elimination power Pe near the recording start part of a record mark The 
remaining heat to depend can be removed. Suitable remaining-heat accommodation power Pi A 
value is the elimination power Pe. It is 2/3 or less time. It is or less Pe/2 still more desirably. 
Furthermore, it is the bias power Pb. It can also be used. Moreover, less than T/2 is ahead suitable 
for the start point of the remaining-heat accommodation pulse to which the remaining-heat 
accommodation power Pi is applied from the start point of a front pulse. T/4 or less is still more 
desirably suitable. T/2 or less is suitable for the magnitude of a remaining-heat accommodation 
pulse. T/4 or less is still more desirably suitable. As for the start point and magnitude of a remaining- 
heat accommodation pulse, it is most desirable to adjust by each mark length from 3T to 1 IT. There 
is the approach of computing and determining with the approach of determining with the die length 
of the record mark of OPC as a method of determining the remaining-heat accommodation pulse 
start point and magnitude suitable for each mark length or the reflectivity of Running OPC. 
[0043] 

[Example] Hereafter, an example explains the optical recording approach of this invention 
concretely. The configuration elements of the recording layer of CD-RW used for the example of 
this invention are Ag, In, Sb, Te, and N, and each presentation ratio alpha, beta, gamma, delta, and 
epsilon (atomic %) is alpha= 4, beta= 7, gamma= 58, delta= 29, and epsilon= 2. As shown in 
drawing 7 , lamination to the polycarbonate substrate 1 of 1 .2mm thickness which has a groove with 
a width of face [ of 0.5 micrometers ], and a depth of 35nm Continuation membrane formation of the 
1st protective layer 2 whose thickness is lOOnm, the recording layer 3 which is 30nm of thickness, 
the 2nd protective layer 4 which is 30nm of thickness, and the reflective heat dissipation layer 5 
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which is lOOnm of thickness is carried out under a baton for 10 seconds with a sheet mold sputtering 
system. Subsequently The rebound ace court layer 7 of 5 micrometers of thickness and the overcoat 
layer 6 of 1 0 micrometers of thickness were formed with the spin coat of ultraviolet-rays hardening 
resin, and the phase change form optical disk was produced. In the 1 st protective layer 2 and the 2nd 
protective layer 4, it is ZnSSi02. It used. The aluminium alloy was used for the reflective heat 
dissipation layer 5. Subsequently, the initialization equipment which has the laser diode (LD) of the 
diameter of macrostomia performed crystallization processing of the recording layer 3 of an optical 
disk. Initialization conditions were performed on the conditions which can secure 95% or more of a 
saturation reflection factor. Subsequently, the printing layer 8 was formed on the overcoat layer 6. 
[0044] Next, the example which applied the optical recording approach of this invention to the phase 
change form optical disk of the above-mentioned configuration, and the example of a comparison 
which performed the conventional lx linear- velocity record are shown in each following table. In 
addition, the example and the example of a comparison were evaluated by performing record of a 
random EFM signal, and playback to a phase change form optical disk. Moreover, record in the 
example was performed with the linear velocity of lx, 2x, and 4x. lx linear velocity and the 
wavelength of laser performed playback by 780nm and playback power Pr=lmW. 
[0045] 
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[0046] it is shown in Table 2 — as — the ratio of the record power at the time of lx record, and 
elimination power ~ Pel/Pwl ~ the ratio of the record power at the time of 2x / 4x record, and 
elimination power ~ by carrying out by 0.8 times Peh/Pwh, 3T Land Jitter at the time of first time 
record was reduced even from 32.0 of the former (example 1 of a comparison) to 26.1, and it 
checked that a good signal property was acquired. Moreover, 3T Land Jitter at the time of 1000 
times record was reduced even from 34.8 of the former (example 1 of a comparison) to 32.6, and it 
checked that an over-writing property was also improvable. On the other hand, although 3T Land 
Jitter of the property at the time of initial record was good when Pel/Pwl was lowered to 0.15, the 
property after an exaggerated 1 0 times light checked that a signal deteriorated by over-writing. 
[0047] 
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[0048] As shown in Table 3, a laser-beam configuration is made into an ellipse long to the disk 
radial from an ellipse long in the direction of a slot (groove) of an optical disk. Asymmetry (Asyml) 
in the record mark at the time of lx record The result reduced to the value -2.4 lower than 
Asymmetry (Asymh) in the record mark at the time of 2x / 4x record, 3T Land Jitter could be 
reduced even from 32.0 of the former (example 2 of a comparison) to 28.6, and it has checked that a 
better signal could be acquired. Moreover, by lowering Pe/Pw to 0.4, as a result of reducing 
Asymmetry in the record mark at the time of lx record to -5.6, 3T Land Jitter was able to be reduced 
even to 24.9, and the still better signal was able to be acquired. 



http://www4.ipdl . inpit. go .jp/cgi-bin/tran_web_cgi_ej j e 



10/22/2007 



JP,2000-1 55945,A [DETAILED DESCRIPTION] Page 9 of 1 0 



[0049] 
Table 4] 





1 xWilte 


i 


1 3. 1 


Pe/P» 
0. 4 0 


P»-Pt 
7, 9 


3T liad jitter 
2 6. 1 


1 xWrite 


i 


1 4. 4 


0. 5 0 


7. 2 


2 6. 8 


2xWiiie 


i 


13, 3 


0. 5 0 


6. 7 


1 9. 6 


4xWrite 


l 


1 3. 6 


0. 50 


6. B 


24. 0 




1 xWriie 


i 


1 3. 1 


0. 5 0 


6. 6 


3 2. 0 


1 xWrits 


i 


1 3. 1 


0. 5 7 


5. 6 


3 4. 8 



[0050] As shown in Table 4, it is the record power Pw. By raising to 14.4mW from 13.1mW, Pwl- 
Pel at the time of lx record was expanded to larger 7.2mW than Pwh-Peh at the time of 2x / 4x 
record. Consequently, 3T Land Jitter was able to be reduced from 32.0 of the former (example 3 of a 
comparison) to 26.8, and the better signal was able to be acquired. Moreover, as a result of 
expanding Pwl-Pel to 7.9mW by lowering Pe/Pw at the time of lx record to 0.40, 3T Land Jitter was 
able to be reduced from 32.0 of the former (example 3 of a comparison) to 26.1. The better signal 
was able to be acquired from this by not being based on the approach of lowering Pwl-Pel at the time 
of lx record of low linear velocity, but making it larger than Pwh-Peh at the time of 2x / 4x record of 
high linear velocity. As shown in the lower-berth side of the example 3 of a comparison, as a result 
of reducing Pw-Pe to 5.6 from 6.6 on the other hand, it has checked that 3T Land Jitter increased 
from 32.0 to 34.8. 
[0051] 
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[0052] The strategy (record strategy configuration) in Table 5 A ... An Orange Book specification 
(for lx record), and B ... Orange Book specification (2x / for 4x record), CI ... The record strategy of 
this invention, remaining-heat accommodation power :P Magnitude of i=Pe/2, the remaining-heat 
accommodation pulse start-point: front pulse front T / 4, and a remaining-heat accommodation pulse: 
T/4, C2 ... Record strategy of this invention, remaining-heat accommodation power :P magnitude 
[ of i=Pb (= lmW), the remaining-heat accommodation pulse start pointfront pulse front T/4, and a 
remaining-heat accommodation pulse ]: — it comes out T/4. 

[0053] Record strategy CI according to this invention as shown in Table 5 As a result of using and 
recording a signal, 3T Land Jitter was able to be reduced from 32.0 to 24.0 of the record signal at the 
time of lx record by the record strategy of an Orange Book, furthermore, remaining-heat 
accommodation power Pi Bias power Pb up to -.- lowered record strategy C2 By the record signal to 
depend, 3T Land Jitter was able to be reduced to 22.0. 

[0054] Now, as a result of producing and evaluating the optical recording equipment which applied 
the optical recording approach of this invention explained above, record of a good record signal as 
shown in the above-mentioned example was checked. Therefore, the optical recording equipment of 
the phase change form multi-speed optical recording medium which can perform better signal record 
in low linear-velocity record can be offered by using the optical recording approach by this 
invention. 
[0055] 

[Effect of the Invention] the ratio of the elimination power [ according to / as explained above / the 
optical recording approach according to claim 1, 2, or 3 ] Pel in low linear- velocity record of a phase 
change form multi-speed optical recording medium, and the record power Pwl — the ratio of the 
elimination power [ in / for Pel/Pwl / high linear- velocity record ] Peh, and the record power Pwh — 
by making it smaller than Peh/Pwh, the remaining heat of an elimination field can be stopped and a 
proper mark can be recorded. Consequently, improvement in the signal property in low linear- 
velocity record can be aimed at. Moreover, since excessive laser power is not applied to a recording 
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layer, an over-writing property can be held and/or improved. 

[0056] According to the optical recording approach according to claim 4 or 5, in addition to the 
above-mentioned effectiveness, a proper mark configuration is recordable by making Asymmetry 
(Asyml) in the record mark of low linear- velocity record of a phase change form multi-speed optical 
recording medium smaller than Asymmetry (Asymh) in the record mark of high linear- velocity 
record. Consequently, improvement in the signal property in low linear-velocity record can be aimed 
at. 

[0057] In addition to the above-mentioned effectiveness, by making difference Pwl-Pel of the 
elimination power Pel and the record power Pwl in low linear-velocity record of a phase change 
form multi-speed optical recording medium larger than difference Pwh-Peh of the elimination power 
Peh and the record power Pwh in high linear-velocity record, the quenching effectiveness in a record 
mark can be heightened and, according to the optical recording approach according to claim 6, 7, or 
8, a proper mark can be recorded. 

[0058] In addition to the above-mentioned effectiveness, by preparing a remaining-heat 
accommodation pulse in the anterior part of record strategy in low linear- velocity record of a phase 
change form multi-speed optical recording medium, the remaining heat from the elimination field of 
the recording start part of a mark can be severed, and, according to the optical recording approach 
according to claim 9, a proper mark can be recorded also in low linear-velocity record. 
[0059] In addition to the above-mentioned effectiveness, by adjusting the presentation of the 
configuration element (Ag, In, Sb, Te, N, or O) of the recording layer of a phase change form multi- 
speed optical recording medium, the signal record capacity at the time of low linear- velocity record 
can be improved further, and, according to the optical recording approach according to claim 1 0, the 
correspondence recording rate of optical recording equipment and an optical recording medium can 
be expanded. 

[0060] According to the optical recording approach according to claim 1 1 , in addition to the above- 
mentioned effectiveness, the correspondence record linear velocity of CD-RW is expandable by 
improving the signal record capacity of the degree (lx) linear velocity (1.2 - 1 .4 m/s) of IX in CD- 
RW. 

[0061] By furthermore using the optical recording approach according to claim 1 to 1 1, the optical 
recording equipment for phase change form multi-speed optical recording media which can perform 
better signal record in low linear- velocity record can be offered. 

[Translation done.] 
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* NOTICES « 



JPO and INPIT are not: responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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[Drawing 8] 
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